Dedicated to my first teacher of organic chemistry, professor Anastasios Varvoglis, on the occasion of his 65 th birthdate
Introduction
Sulfides react smoothly with singlet oxygen ( 1 O 2 ) to produce mainly sulfoxides. 1 The mechanism of the reaction has been extensively studied by several research groups 2 in the past and continues to be an active topic of singlet oxygen chemistry. For the photooxygenation of sulfides in aprotic solvents, mainly two intermediates have been proposed, the persulfoxide 3 1, and the hydroperoxy sulfonium ylide 2. On the other hand, in protic solvents such as methanol, the existence of the sulfurane intermediate 3 has been postulated (Scheme 1). We sought to apply these co-photooxygenation trapping reactions for synthetic purposes. Hence, the most efficient trapping reagents, triaryl phosphites and diaryl selenoxides were chosen, to perform their indirect oxidation to phosphates and selenones respectively. Dimethyl sulfide was used because its oxidation product, dimethyl sulfoxide, is water missible and can be easily removed by extraction of the crude photooxygenation mixture.
Results and Discussion
The synthesis of triaryl phosphites and diaryl selenoxides was accomplished as shown in the following Scheme 4, using known literature procedures. The majority of the experiments were performed in NMR scale (~10 mg of phosphite or selenoxide), apart of entries 1 and 5 in Table 1 , and entry 1 in Table 2 , which were performed on a 500 mg scale. It is remarkable that although phosphites and selenoxides are unreactive with singlet oxygen, they are quantitatively oxidized under the reaction conditions. The oxidant is more likely one of the postulated peroxy intermediates 1 or 2 shown in Scheme 1. This indirect oxidation protocol is novel, highly efficient and applicable to a variety of phosphites and selenoxides, bearing either electron-donating or electron-withdrawing groups.
Experimental Section
Nuclear magnetic resonance spectra were recorded on a 500 MHz spectrometer, in CDCl 3 . Isomeric purities were determined by 1 H NMR and 31 P NMR spectroscopy and by analytical gas chromatography on a 60 m HP-5 capillary column. 
